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Alerting Abstract FR Al 

Nozzle (118) for liquid atomiser (100), which produces a fine cloud of droplets of liquid 
(P), has portions which come into contact with said liquid covered by a thin 
homogeneous film of polymeric material with low coefficient of friction, said material 
being compatible with (P). 
Also claimed is atomiser using the nozzle. 

USE - The nozzle is used in atomisers for, e.g. perfumes, deodorants and pharmaceutical 
products (claimed). 

ADVANTAGE - Salts and polymers contained in liquid to be atomised are not deposited 
to any great extent on nozzle, i.e. it is unlikely to get blocked and cost of production of 
said nozzle is substantially less than those produced in earlier work. 

Basic Derwent Week: 199830 



DIALOG(R)File 351: Derwent WPI 

(c) 2007 The Thomson Corporation. All rights reserved. 



0009885617 

WPI Acc no: 2000-182903/ 
XPvAM Acc no: C2000-057396 

Aerosol propellant comprising dinitrogen monoxide and hydrofluoroalkane and 
optionally containing a pharmaceutically active substance 

Patent Assignee: JAGO RESEARCH AG (JAGO-N) 

Inventor: DERZOG K; HERZOG K; KELLER M; KRAUS H; MUELLER- WALZ R; 

MULLER-WALZ R 

Patent Family: 1 6 patents, 28 countries 



© RfePUBLIQ UE FRA NQAISE 

INSTTTUT NATIONAL 
DE LA PROPRIETE INDUSTRIELLE 



PARIS 



© N° de publication : 2 756 502 

(6 n'utXsar que pour tes 
oommandes de reproduction) 

@ N° d'cnreglstrement national : QQ "| 4807 



Int CI 8 : B 05 B 1/02, B 05 0 5/08, 7/24. C 090 165/04, C 08 J 
v 5/16,7/04,8 650 83/28 



DEMANDE DE BREVET CONVENTION 



A1 




Datede depot : 03.12.96. 
@) Priori!*: 



© Date de te tnlee a disposition du public de (e 
demande : 05.08.98 Bulletin 96V23. 

(se) List© dee documents cttes dene le rapport de 
recherche preHmlnalre : Se reporter & lafindu 
present fascicule. 

feo) References a (fautree documents natlonaux 
apparentea : 



Q Demandeur(e) : UOREAL SOCIETE ANONYMS 
FR. 



@ Inventeur(s) : DE LAFORGADE VINCENT. 



^§)Tttu!alre(e):. 



® 



Mandatalre : L'OREAL 



(54) BUSE POUR DISPOSITIF DE PULVERISATION D'UN UQUIDE ET DI&PO61TIF 
D'UNE TELLE BUSE. 

© La presents demande concerns une buse pour dispo- 
ser de pulverisation dun liquids sous forme d'un nuage de 
fines gouttelettes. 

Seton Tinvention, les portions de surface de la buse, en 
contact evec le Oquide a pulveriser, sent recouvertes o°un 
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sous forme rfun film homogene de faible epaisseur, ledlt 
materlau etent compat&le avec le llqulde a pulveriser. 

Llnvention vise egalement un dlspositrf de pulverisation 
equlpe d*une telle buse. 
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La presente invention a trait a une buse de type utilisee dans ies dispositifs de 
pulverisation de liquides, sous forme d'un nuage de fines gouttelettes, de type 
aerosol, spray, etc.. A titre d'exemple duplication, non limftatif, on peut crter Ies 
5 brumisateurs d'eau, Ies produits de coiffure, telles que Ies laques coHfantes, Ies 
parfums, Ies deodorants corporels. On peut citer egalement des applications dans 
d'autres domaines, notamment dans le domaine de la pharmacie, ou dans le 
domaine des produits tels que Ies desodorisants dlnterieur, Ies insecticides, etc.. 
L'invention conceme egalement un dispositif de pulverisation equipe d'une telle 
10 buse. 

Dans le domaine des dispositifs de pulverisation, de type a pompe, ou a valve 
(dans le cas d'un aerosol), on fail passer un flux de produit Hquide au travered'un 
petit orifice 3 menage dans une buse. sous une pression suffisante pour que le 
1 5 flux sort eclate en un nuage de fines gouttelettes. La qualite de la pulverisation se 
mesure generalement par Tangle de pulverisation, la taille des gouttelettes, et leur 
repartition spatiale. Typiquement. une telle buse 1, telle qu'illustree a la figure 1A, 

, * 

se presente sous forme d'un manchon cylindrique 6, fernie en I'une de ses 
extremites par un fond transversal 7, dans lequel est menage I'orifice 3. U buse 
20 est montee par clipsage ou claquage dans un organe de type bouton poussoir 2 
apte a commander I'actionnement d'une pompe ou d'une valve de distribution. 
L'orifice peut etre de section droite. conique. ou partiellement conique. 

Ainsi qu'il apparaft plus clairement a la figure 1B, une pluralrte de canaux 
25 helicoTdaux 4 (en Poccurrence 3) sont repartis de maniere reguliere sur la surface 
interne de la paroi transversale 7, de maniere a definir avec le siege 8 (ou center 
post) une chambre apte a conferer au flux de produit sous pression, un 
mouvement tourbillonnaire, permettant ainsi d'obtenir une pulverisation de bonne 
qualite. Alternativement Ies canaux 4 sont menages sur la surface du center post 
30 en regard de la buse 1 . La chambre est alimentee par un passage 1 5. qui peut se 
presenter sous forme d'un passage annulaire, ou d'un passage semi annulaire. 
Typiquement, une telle buse peut avoir un diametre interne de I'ordre de 3 mm. et 
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une hauteur de I'ordre de 2,75 mm. Le diametre de Torifice 3 peut varier entre 0,2 
mm et 0,7 mm. Les canaux heiicoTdaux 4 ont une profondeur de Fordre de 0 ( 2 
mm. La pression du produit £ I'interieur de la chambre peut aller jusqu'i environ 
30 bars. Ainsi, une telle buse t dtfinit avec le m6canisme de commande de 
5 distribution sur lequel elle est montee un ensemble de canaux et orifices de tr6s 
faibles dimensions! qui par consequent peuvent se boucher, en tout ou partie, 
rendant inefficace, voire impossible, ('utilisation du dispositif de pulverisation. 

■ 

Dans le domains de la cosm6tique notamment (les laques coiffantes par 
10 exemple), bon nombre de produits de type "pulverises 11 contiennent soit des sets 
solubilises, soit des polymeres solubles, qui, par evaporation du solvant qui les 
contient, sont susceptibles de cristalliser {pour les sels) ou de se solidifier (pour 
les polymeres). 

15 Ceci est vrai egalement vrai pour les brumisateurs d'eau min6rale qui sont riches 
en sels de calcium, de magnesium, de sulfates, de carbonates, etc.). Ces sels 
provoquent I'obturation de diverses parties de la buse. Ainsi, au fur et a mesure 
que le diametre residuel de ('orifice de la buse se retrecit, la qualite de la 
pulverisation diminue, provoquant le colmatage complet et irreversible, de la buse, 

20 ce qui rend le dispositif de distribution totalement inutilisable. 

Une solution utilis6e aujourd'hui, est de foumir, lors de la commercialisation du 
brumisateur ou de I'aerosol, un second bouton poussoir qui sera destine & 
remplacer le premier, lorsque celui-ci commencera & devenir inutilisable. Cette 
25 solution, hormis le cout suppiementaire engendr6 par la foumiture d'un bouton 
poussoir suppiementaire, n'est pas satisfaisante pour le consommateur. 

Une autre solution consistent e bi-injecter le canal de la buse, dans un materiau 
souple de type EPDM ou KRATON*. Cette technique utilisee dans le domaine 
30 sanitaire, notamment pour les pommes de douche, est malheureusement difficile, 
voire impossible a mettre en oeuvre pour une buse d'aerosol, en raison de la taille 
minuscule de Torifice de la buse. 
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line autre solution artisanale consiste a immerger le bouton poussoir dans un 
volume d'eau chaude, de maniere & provoquer le passage £ retat liquide des 
resines qui se sont d£pos£es sur les canaux et orifices de la buse et du bouton 
5 poussoir, et 1'elimination de ces d6p6ts. Cette solution, quoi qu'efficace pour 
certains d6p6ts, est bien evidemment peu satisfaisante. 

line autre solution encore est propos6e dans le brevet US 5 450 989, dans lequel 
on realise une valve et un corps de valve par moulage d'un materiau tel que du 
10 polypropylene hautement nuciee. Des essais montrent que cette solution produit 
des r6sultats qui sont loin d'etre satisfaisants. Par ailleurs, selon ce document la 
buse est r6alisee de maniere classique. Le probieme n'est done pas r§solu. 

* * , 

Certes, dans un autre domaine totalement different, a savotr le domaine des 
15 imprimantes & jet d'encre, il est connu, ainsi que sugg6r6 dans le brevet EP-A-0 
712 726, de d£poser sur la surface interne des canaux de la tete d'impression, 
une fine couche d'un materiau d faible 6nergie de surface. Le materiau utilise peut 
6tre une polyol6fine ou un polyxylytene. Cependant, la technologie mise en 
oeuvre dans ce type d'impression n'a rien d voir avec la technologie utilis6e pour 
20 la pulverisation de liquides, telles que des laques, ou eaux min6rales. En halite, 
dans ('impression £ jet d'encre, on realise une plurality de canaux dans une 
plaque, chaque canal debouchant sur un orifice adapte pour ejecter, 6 la 
demande, une goutte d'encre de maniere & imprimer un support place en regard 
de la plaque. Typiquement, rejection de la goutte se fait en provoquant, 
25 generalement par chauffage, une dilatation de I'encre dans les orifices. Ainsi, en 
raison du chauffage, le probieme lie aux eventuels d6p6ts de materiaux £ 
Tinterieur des orifices ne se pose pas de maniere critique dans la mesure ou 
I'encre chauffee va provoquer reiimination de ces eventuels d6pdts. En revanche, 

* ■ 

se pose le probieme lie & la position du mfenisque forme par la goutte d'encre, tres 
30 proche de la sortie des canaux menages dans la plaque support, I'encre pouvant 
alors remonter de maniere intempestive sur la surface de la plaque. Une telle 
remontee d'encre sur la plaque provoque in6vitablement une impression de 
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mauvaise quality (mauvaise definition des points depression, faille variable de 
points, points pos'rtionngs de manure imprecise, etc.). Ce d6pflt de materiau & 
faible 6nergie de surface pemnet de maintenir le m6nisque plus 6loign6 de la 
sortie des canaux. De plus, les compositions liquides utilises dans I'impression & 
5 jet d'encre sont de nature compietement differente de cede des laques, eaux 
morales, ou autres compositions d pulveriser. 

Aussi, est-ce un des objets de la prSsente invention que de fournir une buse pour 
un dispositif de pulverisation, sur les surfaces internes de laquelle, les sels ou 
10 polym&res contenus dans la composition liquide £ pulveriser ne peuvent pas se 
deposer de maniere sensible, 6vitant ainsi tout probl6me d'obturation mentionne 
prec6demment en reference aux buses de la technique anterieure, et ce sans 
augmenter de fa$on substantielle le coOt de fabrication de telles buses. 

15 C'est un autre objet de la pr6sente invention que de foumir un dispositif de 
pulverisation d'une composition liquide sous forme d'un nuage de fines 
^ gouttelettes, 6quip6 d'une buse selon I'invention. 

* 

Selon ('invention, ces objets sont atteints en r6alisant une buse pour dispositif de 
20 pulverisation d'un liquide sous forme d'un nuage de fines gouttelettes, et dont des 
portions de surface sont en contact avec le liquide k pulveriser, caracteris6e en ce 
que lesdites portions de surface sont recouvertes d'un materiau polym6re & faible 
coefficient de friction, depose sous forme d'un film homogene de faible epaisseur, 
ledit materiau etant compatible avec le liquide £ pulveriser. Avantageusement, 
25 I'integralite de la buse est recouverte d'un tel materiau. 

Le coefficient de friction du materiau peut §tre compris entre 0,2 et 0,4. 
Avantageusement, on utilise un polymere de xylyl&ne. Ce polymere peut itre 
choisi parmi ceux r6pondant & I'une des structures suivantes : 

30 



5 



5 




PARYLENE N 



PARYLENE C 



PARYLENE D 



Le film homogene a une epaisseur pouvant aller de 1 jim a 5 um, et de preference 
de 2 um a 4 um. Un tel materiau peut etre depose par depot sous vide. De 
1 0 preference, le depdt est effectue a temperature ambiante. 

La buse peut etre r6alisee en un materiau tels que les polyacetals, ie$ 
polyamides, les polyesters. Avantageusement, elle • comprend un manchon 
tubulaire dont une extrtmitfe est fermSe par une parol transversale pr6sentant une 

15 surface interne et une surface externe, ladite paroi transversale 6tant perc6e en 
son centre d'un orifice de sortie, ledit manchon etant apte & Stre mont6 sur un 
stege forme par un organe de distribution, sous forme d/un bouton poussoir, le 
siege et la surface interne de la parol transversale d&fini$sant une chambre de 
melange conf6rant au liquide & pulveriser un mouvement tourbillonnaire. Uorifice 

20 de sortie & un diam&re interne pouvant aller de 0,2 mm et 0,7 mm. 
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Des canaux peuvent §tre m6nag£s sur la surface interne de la paroi transversale 
de mani&re d conf6rer au liquide A pulveriser ledit mouvement tourbillonnaire. 

5 Selon un autre aspect de la presente invention, on realise un dispositif pour la 
pulverisation d'un produit liquide sous forme d'un nuage de fines gouttelettes 
comprenant: 

a) un reservoir contenant le produit liquide; 

b) une valve pour permettre seiectivement la sortie du produit depuis (edit 

* 

10 reservoir, 

c) des moyens pour mettre sous pression le produit liquide; et 

d) une tete de distribution pour commander I'actionnement de la valve, et 
eventuellement des moyens de mise sous pression du produit liquide, et 
permettre la pulverisation du produit liquide au travers d'une buse de sortie; 

15 caracterise en ce que la buse de sortie est conforme d invention. 

Le dispositif de pulverisation peut 6tre de type comprenant : 

a) un reservoir contenant le produit liquide, et.equipe d'une pompe de 
distribution; et 

20 b) une tete de distribution pour commander I'actionnement de la pompe et 
permettre la pulverisation du produit liquide au travers d'une buse de sortie. 

Ce dispositif peut dtre 6galement de type comportant : 

a) un reservoir pressurise contenant le produit liquide, et 6quip6 d'une valve 
25 de distribution; et 

b) une t§te de distribution pour commander seiectivement I'ouverture de la 
valve et permettre la pulverisation du produit liquide au travers de la buse de 
sortie. 

30 Le produit liquide peut fitre une eau minerale, un produit fcosm6tique (parfom, 
produit de coiffage, deodorant, etc.) ou tout liquide apte d §tre pulverise 
(insecticide, composition pharmaceutique, desodorisant d'interieur, etc.). 
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^invention consiste, mises & part les dispositions exposes ci-dessus, en un 
certain nombre d'autres dispositions qui seront explicitees ci-apf6s, £ propos 
d'exemples de realisation non limitatifs, decrits en reference aux figures 
5 annexes, parmi lesquelles : 

• les figures 1A-1B illustrent la structure d'une buse de type utilisee 
conform6ment £ la presente invention; 

- la figure 2 illustre de maniere sch6matique le proc6d6 permettant de 
deposer le materiau & faible coefficient de friction sur les buses conform6ment & la 

10 pr^sente invention; et 

- fa figure 3 illustre un dispositif de pulverisation de type & valve sur lequel 
est montee une buse selon finvention; et 

- la figure 4 illustre un dispositif de pulverisation de type a pompe sur lequel 
est montee une buse selon invention 

15 

Selon Tinvention, le probieme des depots de sels mineraux ou de polym6res est 
resolu de maniere substantiate, voire totale, en d6posant t au moins sur les parties 
de la buse en contact avec le liquide £ pulveriser, une fine couche homogene d'un 
produrt anti-adh6sif (a la maniere du PTFE), £ faible coefficient de friction. Oe 

20 telles portions de surface incluent principalement la surface interne de rorifice, 
ainsi que tout ou partie de la surface interne du manchon 6. €n pratique, en raison 
de la faille des buses, on recouvre de preference, Antegrade de la buse, -d'un lei 
materiau. Le materiau doit etre compatible avec le produit & pulveriser, et 
compatible 6galement avec le materiau forma nt la buse de maniere £ pou voir etre 

25 depose sur la buse, sans affecter les proprietes m6caniques ou physiques de la 
buse, a ('exception de son etat de surface. Pour certaines applications, le 
materiau choisi doit presenter une stability thermique suffisante pour resister & 
des temperatures pouvant aller jusqu'i -25°G pendant la pulverisation, en raison 
de la detente des gaz propulseurs. A titre d'exemple, on utilise une buse dont la 

30 structure est de type de celle representee decrite en reference aux figures 1 A et 
1B. Celle-ci ne n6cessite par consequent aucune description suppiementaire, 



2756502 



8 



hormis le traitement particulier dont elle fait I'objet selon ('invention, et qui va 
maintenant etre decrit plus en detail. 



5 invention, de bons resultats ont ete obtenus avec un polymere de xylylene. 
Avantageusement, on utilise du Parylene. Le Parylene est un terme generique 

* A * 

designant une famille de poly-p-xylylenes substitute ou non substitues. Le 
Parylene est largement utilise dans le domaine des circuits electroniques en 
raison de ces bonnes propriette electriques, notamment de sa force dietectrique 
10 et de sa resistivite de surface. II est egalement utilise dans les domaines du 
medical, de la micromecanique, de I'horlogerie, de I'aerospatiale, ou de I'optique. 

Le polymere de Parylene est obtenu generalement 4 partir d'un melange d'un ou 
plusieurs dimeres de para-xylylenes. L'un des Parylenes pouvant etre utilise selon 
15 la presente invention est celui connu sous sa denomination commerciale de 
PARYLENE N s , dont la formule est la suivante : 



En ce qui conceme le materiau utilise pour le traitement des buses selon 




PARYLENE N 



n 



20 



Oe preference, on utilise un Parylene C*, connu egalement sous la denomination 
commerciale GALXYL C repondant a la structure developpee ci-apres : 



9 
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PARYLENE C 



On peut utiliser 6galement un Parytene D°de structure suivante : 




PARYLENE D 
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Les brevets US 3 246 627, 3 301 707, et 3 600 216 ri6crivent de manfere 
d6taill6e. te Parytene. ainsi que des proc6d6s et appareillages pour le fabriquer. 
Dans ces brevets, le Paryl6ne est d6sign6 sous le nom de poly-p-xylyl&ne. 

A titre d'exemple, un proc6d6 conventionnel pour d&poser le Paryldne sur les 
buses est maintenant decrit de manifere simplifiee, en reference & la figure 2. On 
vaporise du Di-para-xylytene dans un dispositif approprie 10 sous une pression de 
133 Pa £ une temperature de 200*0. Le produtt vaporise est ensuite introduit 
dans un dispositif & pyrolyse 11 sous une pression de 67 Pa et une temperature 
de 680*0 afin de former des monom£res bkadicalaires de para-xylyl6ne. Ces 

monom6res bkadicalaires sont ensuite achemin6s dans une enceinte rotative 12 

• • ■ 

dans laquelle sont disposes une plurality de buses £ traiter. Une pompe £ vide 
13 est reliee £ I'enceinte, par I'intermediaire d'un systfeme de refroidissement 14, 
de mani£re £ obtenir une pression £ Pinterieur de I'enceinte qui soit d 'environ 13 
Pa. La temperature £ l'int£rieur de I'enceinte est de 25°C. Ainsi, £ temperature 
ambiante, les monom^res bkadicalaires vont polym6riser de maniere quasi- 
instantanee au contact de toute surface solide qu'ils rencontrent. Ainsi, toute 
surface de la buse, en particulier la surface interne de ('orifice de sortie, les 
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canaux tourbillonnaires, les parois internes du manchon, vont etre recouvertes 
d'une fine couche homog^ne de Parytene. En contrdlant de manure approprite 
les conditions de la reaction, en particulier, la quantity de dim6re vaporish, on 
contrdle l'6paisseur de Paryl6ne d6po$e sur les buses. Typiquement, cette 
5 epaisseur peut varier entre 1 urn et 5 nm, et de preference, est comprise entre 2 
jim et 4 urn. Le coefficient de friction du materiau d6pos6 est compris de 
preference, entre 0,2 et 0,4. 

w ■ 

Dans certains cas, il peut etre avantageux de traiter les buses, avec un compost 
10 a base de silicone par exemple, afin d'ameiiorer I'accrochage du Parylfene sur les 
surfaces de la buse. Alternativement, I'adhgsion est favorite par un par un pr6- 
traltement au plasma, de type contenant de I'argon et de l'oxyg£ne. 

La figure 3 illustre un mode de realisation d'un dispositrf 100 de pulverisation d'un 

15 liquide de type utilisant une valve 130, et pouvant etre equip6 d'une buse selon 
Tinvention. Typiquement, un tel dispositif 100 comporte un reservoir 101 
contenant un liquide sous pression P. Le reservoir peut etre pressurise au moyen 
d'un gaz G liqufefiable ou non. L'extremite du reservoir oppos6e au fond 102 se 
termine par un col 103 sur lequel est sertie de manure etanche une coupelle de 

20 valve 104. La coupelle de valve definit une 'chemin6e centrale & 1'interieur de 
laquelle est monte le corps de valve 106, par l'interm£diaire d'un joint d'etancheite 
107. Une extremite du corps de valve se termine par une portion cylindrique 108 
de plus faible diametre que le corps de valve; et sur laquelle est monte de 
maniere solidaire, un tube plongeur 109, dont la longueur est appropriee pour 

25 alter sensiblement au fond du reservoir. Une tige de valve 110 est dispos6e 
coulissante £ I'interieur du corps de valve 106. L'extremite de la tige de valve 110 
£ I'interieur du corps est ferm6e. La tige de valve est montee sur un ressort 111 
prenant appui d'une part sur un epaulement reliant le corps de valve 106 £ la 
portion de plus faible diametre 108, et d'autre part sur l'extremite ferm6e de la tige 

30 de valve 110. La tige de valve 110 presente un orifice 112, qui est maintenu, sous 
la force de rappel eiastique $u ressort 111, en regard du joint d'etancheite 107. 
Dans cette position, le liquide ne peut pas remonter dans la tige de valve 107. 
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Des moyens de butee 113, limitent la remontee de tige de valve sous la pression 
du ressort 111. L'autre extremite de la tige de valve 110 est ouverte. Une portion 
cylindrique 116 d'un bouton poussoir 114 est emmanchee a force sur I'extremite 
ouverte de la tige de valve. La portion cylindrique 116 definit un canal 117 coude, 
5 conduisant a la buse 1 18. Le montage de la buse 1 1 8 sur le bouton poussoir est 
conforme a ce qui a ete decrit en reference aux figures 1A et 18. A titre 
d'exemple, le bouton poussoir 1 14 est realise en polypropylene. 

* 

Pour pulveriser du liquide, I'utilisatrice appuie sur le bouton poussoir 114,-ce qui 
t> provoque un enfoncement de la tige de valve 1 10, et une mise en communication 
de I'orifice 112 avec I'interieur du corps de valve .106. Le liquide sous pression 
remonte dans la tige de valve au travers de I'orifice 112, puis est achemine vers la 
buse 118 via le canal 117. Le liquide sort de I'orifice 119 sous forme d'un nuage 
de fines gouttelettes, de la maniere decrite en reference aux figures 1A et 1B. €n 
relachant la pression sur le bouton poussoir, la force de rappel du ressort 111 
provoque la remontee de la tige de valve 110. L'orifice 112 est a nouveau en 
regard du joint 107, fermant ainsi le dispositif de maniere etanche. Ce dispositif de 
type a valve ne constitue qu'un exemple de dispositif a valve sur lequel peut etre 
montee la buse selon I'invention. II est evident que la buse selon ('invention peut 
etre montee sur tout type de dispositif a valve necessitant une telle buse pour la 
pulverisation du liquide. A titre de variantes, oh peut utiliser une valve a 
basculement lateral; le produit peut etre maintenu sous pression a I'interieur d'une 
poche souple en un materiau elastiquement deformable; la phase gazeuse peut 
etre separee de la phase liquide par un piston, etc.. 

La figure 4 represente un autre type de dispositif sur lequel peuUtre montee la 
buse selon I'invention. II s'agit d'un dispositif 200 de type a pompe a actionnement 
manuel, dans lequel le liquide est mis sous pression au moyen d'une pompe 230. 
Ces disposes a pompe sont egalement bien connus, et par consequent, seule 
une description sommaire en sera faite. 
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Typiquement, un tel dispositif 200 comporte un reservoir 201 contenant un liquide 
P. L'extr6mit6 du reservoir oppos6e au fond 202 se termine par un col 203 sur 
lequel est montee de manure etanche une coupelle 204. La coupelle d6finit une 
chemin6e centrale d I'interieur de laquelle est montee le corps de pompe 206, par 
5 I'interm6diaire d'un joint d'6tanch$t6 207. L'extr6mit6 inferieure du corps de 
pompe 206 se termine par une portion cylindrique 208 de plus faible diam&re que 
le corps de valve, et sur laquelle est montee de manure solidaire, un tube 
plongeur 209, dont la longueur est approprtee pour aller sensiblement au fond du 
reservoir. Une valve unidirectionnelle 222 de type d bille est mont6e dans la partie 
10 de plus faible diam6tre 208. Cette valve autorise la remontee du produit dans le 
corps de pompe 206, sous I'effet d'une depression, mais empeche le retour de 
liquide de la pompe vers le reservoir 201 . 

Une tige de pompe 210, creuse, est disposte coulissante A I'int6rieur du corps de 
15 pompe 206. Une extr6mit6 de la tige de pompe communique avec une chambre £ 
volume variable 221 d6limit6e par le corps de pompe et un piston 220 solidaire de 
la tige de pompe. Le piston 220, peut coulisser de manifere 6tanche contra les 
parois du corps de pompe 206. Le piston est monte sur un ressort 211, prenant 
appui d'une part sur un 6paulement reliant le corps de pompe 206 & la portion de 
20 plus faible diamttre 208, et d'autre part sur la face inferieure du piston 220. 
L'autre extr6mit6 de la tige de pompe 210 est ouyerte. Une portion cylindrique 216 
d'un bouton poussoir 214 est emmanchfee a force sur rextr6mit6 libre de la tige de 

i 

pompe. La portion cylindrique 216 dfefinit un canal 217 coud6, conduisant & la 
buse 218. Le montage de la buse 218 sur le bouton poussoir est conforme & ce 
25 qui a 6te d6crit en reference aux figures 1 A et 1 B. 

Pour pulveriser du liquide, I'utilisatrice appuie sur le bouton poussoir 214. ce qui 
provoque un enfoncement de la tige de pompe 210 et du piston 220. En relachant 
le bouton poussoir, le piston 220 remonte dans le corps de pompe 206, sous 
30 I'effet de la force de rappel du ressort 211. II se cree alors une depression qui 
provoque une remontee du liquide dans la chambre a volume variable 221, via le 
tube plongeur 209 et la valve unidirectionnelle 222, et ce jusqu'a I'equilibre des 
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pressions. Des moyens de reprise d'air sont pr6vus de maniere d remplacer le 
volume de liquide pomp6 par un volume d'air Equivalent. En appuyant & nouveau 
sur le bouton poussoir. le liquide contenu dans la chambre d volume variable 221 
remonte sous pression dans la tige de pompe 210, puis est achemin6 vers la buse 
5 218 via le canal 217. Le liquide sort de I'orifice 219 sous forme d'un nuage de 
fines gouttelettes, de la manure d6crite en reference aux figures 1A et 1B. 

De la mfime maniere que pour le dispositif de type d valve de la figure 3, le 
dispositif de la figure 4 n'est donn6 qu*a titre d'illustration. II est Evident que la 
10 buse selon Invention peut fetre montee sur n'importe quel type de dispositif £ 
pompe assurant une pulverisation d'un liquide. 

Avec la buse selon invention, les sets mineraux ou polymferes contenus dans les 
liquides d pulveriser n'adh£rent pas aux parois des canaux ou orifices de la buse. 
15 Toutes les IrrEgularHEs de surface ayant ete gommtes par le d6p6t de poly-p- 
xylytene, les surfaces de la buse sont parfaitement lisses, Ainsi, mfime apr6s une 
longue p6riode d'inutilisation, la buse est toujours prdte a I'emploi, sans 
manipulation ou nettoyage pr6alables, et produit une pulverisation de quality 
constante au fil des utilisations. 

20 

Dans la description detainee qui precede, il a ete fait reference d des modes de 
realisation prefers invention. II est evident que des variantes peuvent y §tre 
apportees sans s'ecarter de Tesprit de invention telle que revendiqu6e ci-aprEs. A 
titre d'exemple, on pourrait prevoir de tralter le bouton poussoir de la mfime 
25 maniere, de sorte que au moins les surfaces du bouton poussoir deiimitant avec la 
buse, des canaux, orifices, ou chambres de faibles dimensions, presentent les 
m£mes propriet6s anti-accrochage. 
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REVENDICATIONS 



10 



1. • Buse (1, 118, 218) pour dispositif de pulverisation. (100, 200) d'un liquide (P) 
sous forme d'un nuage de fines gouttelettes, et dont des portions de surface sont 
en contact avec le liquide a pulveriser, caracterisee en ce que, lesdites portions 
de surface de la buse, sont recouvertes d'un materiau polymdre a faible 

♦ 

coefficient de friction, d6pos6 sous forme d'un film homog6ne de faible epaisseur, 
ledit materiau 6tant compatible avec le liquide a pulveriser (P). 

2. - Buse selon la revendication 1 caracterisee en pe qu'elle est recouverte dans 
son integrate dudit materiau polymere. 



15 



3. • Buse (1, 118, 218) selon la revendication 1 ou 2 
coefficient de friction du materiau est compris entre 0,2 et 0,4. 



en ce que le 



4. - Buse (1, 118, 218) selon la revendication 1 ou 2 
materiau est un polymdre de xylylfene. 



en ce que ledit 



20 5. - Buse (1, 118, 218) selon la revendication 4 caracterisee en ce que ledit 
materiau est choisi parmi les polymeres repondant a I'une des structures 
suivantes: 



CH 




2 \\ /> 



CH; 



PARYLENE N 



-Jn 
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PARYLENE C 



PARYLENE D 



5 

6. - Buse (1, 118, 218) selon I'une quelconque des revendications 14 5 
caracterisee en oe que le film homogene a une epaisseur comprise entre 1 pm et 

p 

5 fim, et de pr6ference comprise entre 2 \im et 4 jim. 

10 7. - Buse (1, 118, 218) selon Tune quelconque des revendications 1 d 6 
caracteris6e en ce que ledtt materiau est depos6 par d6p6t sous vide. 

8. - Buse selon la revendication 7 caracterisee en ce que le depdt sous vide est 
effectue a temperature ambiante. 

15 

9. - Buse (1, 118, 218) selon I'une quelconque des revendications 1 a 8 
caracterisee en ce que la buse est realisee en un materiau tels que les 
polyacetals, les polyamides, les polyesters. ' 

20 10. - Buse (1, 118, 218) selon Tune quelconque des revendications precedentes 
caracterisee en ce qu'elte comprend un manchon tubulaire (6) dont une extremKe 
est fermee par une paroi transversale (7) presentant une surface interne et une 
surface exteme. ladite paroi transversale (7) etant percee en son centre d'un 
orifice de sortie (3), (edit manchon (6) etant apte a itre monte sur un siege '(8) 
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forme par un organe de distribution (2), sous forme d'un bouton poussoir, le siege 
(8) et la surface interne de la parol transversale (7) definissant une chambre de 
melange alimentee par un organe d'amenee (15) de produit, et conferant au 
liquide a pulveriser un mouvement tourbillonnaire. 

5 

11. - Buse (1, 118. 218) selon la revendication 10 caracterisee en ce que rorifice 
de sortie (3) a un diametre interne compris entre 0.2 mm et 0,7 mm. 

12. - Buse (1, 118. 218) selon la revendication 10 ou 11 caracterisee en ce que 
1 0 des canaux (4) sont menages sur la surface interne de la paroi transversale (7) de 

maniere a conferer au liquide a pulveriser (P) ledit mouvement tourbillonnaire. 

13. • Oispositif (100. 200) pour la pulverisation d'un produit liquide sous forme d'un 
nuage de fines gouttelettes comprenant : 

15 a) un reservoir (101 . 201) contenant le produit liquide (P); 

b) une valve (222, 130) pour permettre selectivement la sortie du produit 
depuis ledit reservoir; 

c) des moyens (230, G) pourmettre sous pression le produit liquide ^P); et 

d) une tete de distribution 114, 214) pour commander I'adionnement de la 

* 

20 valve, et eventuellement des moyens (230) de mise sous .pression du produit 
liquide. et permettre la pulverisation du produit liquide au travers d'une buse de 
sortie (1.118. 218); 

caracterise en ce que la buse de sortie (1. 118, 218) est conforme a I'une 
quelconque des revendications precedentes. 

25 

14. - Oispositif (200) selon la revendication 13, comprenant: 

a) un reservoir (201) contenant le produit liquide, et equipe d'une pompe de 
distribution (230); et 

b) une tete de distribution (214) pour commander I'actionnement de la 
30 pompe et permettre la pulverisation du produit liquide au travers d'une buse de 

sortie (1.118. 218). 
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15. - Disppsitif (100) selon la revendication 13, comprenant: 

a) un reservoir pressurise (101) contenant le produit liquide (P), et equipe 
d'une valve de distribution (130); et 

b) une tfite de distribution (114) pour commander s6lectivement I'ouverture 
5 de la valve (130) et permettre la pulverisation du produit liquide (P) au travers 

d'une buse de sortie (1,118, 218). 

16. - Dispositif selon I'une quelconque des revendlcations 13 a 15 caracterise en 
ce que le produit liquide (P) est une eau minerale, une laque co'rffante, un paifum, 

10 un deodorant corporel. un d6sodorisant dlnterieur, un insecticide, un produit 
pharmaceutique, etc.. 
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(54) Nozzle for a liquid -spray device and the liquid spray device 
equipped with such a nozzle 

(57) Abstract 

The present invention pertains to a nozzle for a device 
used to spray a liquid in the form of a cloud of fine 
droplets. 

According to the invention the surface portions of the 
nozzle, in contact with the liquid to be sprayed, are 
covered by a polymer material with low coefficient of 
friction, arranged in the form of a homogeneous film of 
small thickness, the said material being compatible with the 
liquid to be sprayed. 

The invention is also concerned with a spray device 
equipped with such a nozzle. 

The present invention is concerned with a nozzle of the kind j£ 
used in liquid spray devices, in the form of adoud of fine 
droplets, of the aerosol, spray and so forth types. As a non- 
limiting example of the application we can mention water misters, 
hair products, such as hair sprays, perfumes, and body deodorants. 
One could also cite applications in other fields, especially in the 
field of pharmacy, or in the field of products such as room 
deodorizers, insecticides, and so forth. The invention also 
pertains to a spray device equipped with such a nozzle. 
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In the field of spray devices, of the pump or valve type (in 
the case of an aerosol), one causes a flow of liquid product to 
pass through a small orifice 3 made in a nozzle, under sufficient 
pressure so that the flow is exploded into a cloud of fine 

* 

droplets. The quality of the spraying is generally measured by the 
spray angle, the size of the droplets, and their spatial 
distribution. Typically, such a nozzle 1, such as shown in Fig. 
1A, is present in the form of a cylindrical sleeve 6, closed at one 
of its ends by a transverse base 7, in which the orifice 3 is 
provided. The nozzle is installed by being snapped or clipped on a 

> 

push button type element 2 that is capable of controlling the 
actuation of a distribution pump or valve. The orifice can be a 
straight, tapered, or partially tapered section. 

As one can see more clearly in Fig. IB, a large number of 

* 

spiral channels 4 (in this case 3) are distributed in a regular 
manner over the internal surface of the transverse wall 7, in such 
a manner as to define with the seat 8 <or center post) , a chamber 

4 

that is able to impart to the flow of product under pressure a 
vortical movement, thus allowing one to obtain a good quality spray 
action. Alternatively, the channels 4 are made on the surface of 
the center post opposite the nozzle 1. The chamber is supplied by 

3 



a passage 15 that can be present in the form of an annular passage, 

4 - * 

or a semi-annular passage. Typically, such a nozzle can have an 
internal diameter on the order of 3 mm, and a height on the order 
of 2.75 mm. The diameter of the orifice 3 can vary between 0.2 mm 

» 

and 0.7 mm. The spiral channels 4 have a depth on the order of 
0.2 mm. The pressure of the product inside the chamber can range 
up to about 30 bars. Thus, such a nozzle defines, together with 
the distribution control mechanism on which it is installed, a set 
of channels and orifices of very small dimensions, which 

4 

consequently can become plugged, in whole or part, thus rendering 
ineffective, or impossible, the use of the spray device. 

In the cosmetics field in particular (hair -sprays, for 
example) , a good number of spray products contain solubilized -salts 
or soluble polymers, which after evaporation of the solvent that 
contains them, are susceptible of crystallizing (for the salts) or 
solidifying (for the polymers) . 

4 * 

This is also true for the mineral water misters that are rich 
in the salts of calcium, magnesium, sulfates, carbonates, and so 
forth) . These salts cause blocking of the various parts of the 
nozzle. Thus, .as the residual diameter of the orifice of the 
nozzle shrinks the quality of the spray decreases, causing complete 



and irreversible clogging of the nozzle, which makes the 
distribution device completely unusable. 

A solution currently being used is to furnish, at the time of 
commercial marketing of the mister or aerosol unit, a second push 
button device that will replace the first one when the latter 

■ 

begins to become unusable. This solution, in addition to the added 
cost introduced by furnishing an additional push button, is not 
satisfactory for the consumer. 

■ 

Another solution would be to provide double injection for the 
nozzle channel, made of a flexible material of the EPDM or KRATON®. 
This technique, used in the plumbing field, especially for shower 
heads, is unfortunately difficult or even impossible to put into 
practice for an aerosol nozzle, because of the tiny size of the 
nozzle orifice • 

Another small-scale craftsman solution consists in immersing ./I 
the push button in a volume of warm water in order to cause passage 
to the liquid state of the resins that are deposited on the 
channels and orifices of the nozzle and the push button, and the 
elimination of these deposits. This solution, although effective 
for some deposits, is quite obviously hardly satisfactory. 

■ ■ 

r 
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Yet another solution is proposed in the patent US 5,450,989, 
in which a valve and valve body are made by molding a material, 

* * ► 

such as highly dense polypropylene- Some tests have shown that 

* 

this solution produces results that are far from satisfactory. In 
addition, according to this document the nozzle is made in the 
traditional manner. The problem therefore is not solved. 

Certainly, in a completely different area, which is the field 
of ink jet printers, it is known, as suggested in the patent EP-A-0 
712,726, that one can deposit on the internal surface of the print 
head channels, a fine layer of a material with low surface energy. 
The material used can be a polyolefin or a polyxylylene . However, 
the technology employed in this kind of printing has nothing to do 
with the technology used for the spraying of liquids, such as 
lacquers or mineral waters. In actuality, in ink jet printing one 
makes a large number of channels in a plate, each channel opening 
onto an orifice adjusted to eject, on request, a drop of ink so as 

■ ■ ■ t 

to print a support placed opposite the plate. Typically, the 
ejection of the drop is done by causing, generally by heating, an 
expansion of the ink in the orifices. Thus, because of the 
heating, the problem related to possible deposits of materials 
inside the orifices does not arise in a critical way to the extent 

€ 



that the heated ink will cause the elimination of these possible 
deposits. On the contrary, the problem related to the position of 
the meniscus formed by the ink drop does arise, very near the 
outlet from the channels provided in the support plate, the ink 
capable of then rising back up in an untimely manner on the surface 
of the plate. Such a rise of ink on the plate inevitable causes 
poor quality printing (poor definition of the printing dots, JA 
variable size of the dots, dots positioned imprecisely, and so 
forth) . This depositing of material with low surface energy allows 
one to maintain the meniscus further away from the channel outlet. 
In addition, the liquid compositions used in ink jet printing are 

a t 

* 

of a completely different nature than that of the lacquers, mineral 
waters, or other compounds to be sprayed. 

Also, it is one of the aims of the present invention to 
furnish a nozzle for a spray device, on the internal surfaces of 
which the salts or polymers contained in the liquid compound to be 
sprayed cannot be deposited in a sensitive manner, thus preventing 
any problem of clogging mentioned previously in reference to the 
nozzles of the prior art, and to do so without increasing 
substantially the manufacturing cost of such nozzles. 



Another aim of the present invention is to furnish a spray 

» 

device of a liquid compound in the form of a cloud of fine 
droplets, equipped with a nozzle according to the invention. 

According to the invention, these aims are reached by making a 
nozzle for a device used to spray a liquid in the form of a cloud 
of fine droplets, and in which some surface portions are in contact 
with the liquid to be sprayed, characterized in that the said 
surface portions are covered by a polymer material with low 
coefficient of friction, deposited in the form of a homogeneous 
film of low thickness, the said material being -compatible with the 
liquid to be sprayed. Advantageously, the entire nozzle is covered 

by such material. 

The coefficient of friction of the material can be between 0.2 
and 0.4. Preferably one uses a xylenol polymer. This polymer can 
be chosen among those having one of the following structures: 
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PARYLENE N 



PARYLENE C 



PARYUENE O 



The homogeneous film has a thickness ranging from one 
micrometer to 5 micrometers, and preferably from 2 micrometers to 4 
micrometers. Such a material can be deposited by vacuum 

< 

deposition. Preferably the depositing is carried out at ambient 
temperature. 

The nozzle can be made of a material such as the polyacetals, 
polyamides, or polyesters. Preferably it includes a tubular sleeve 
of which one end is closed by a transverse wall that has an 
internal surface and an external surface/ the -said transverse wall 
being perforated at its center with an outlet orifice, the said 

9 



sleeve being capable of being installed on a seat formed by a 
distribution member, in the form of a push button, the seat and the 
internal surface of the transverse wall defining a mixing chamber 
that imparts to the liquid to be sprayed a swirling motion. The 
outlet orifice has an internal diameter ranging from 0.2 mm and 
0.7mm. 

Some channels can be provided on the internal surface of the 
transverse wall in such a manner as to impart to the liquid to be 
sprayed the said swirling motion. 

According to another aspect of the present invention, one 
makes a device for the spraying of a liquid product in the form of 
a cloud of fine droplets that includes: 

a) A storage container holding the liquid product; 

b) A valve to allow selectively the release of the product 

■ 

from the said storage container; 

c) Some means to place the liquid product under pressure; and 

d) A distribution head to control actuation of the valve, and 
possibly some means for placing the liquid product under pressure, 
and to allow the spraying of the liquid -product through an outlet 
nozzle; 

10 



Characterized in that the outlet nozzle is in conformity with 

the invention. 

The spray unit can be of the kind that includes : 

a) A storage container that holds the liquid product, and 
equipped with a distribution pump; and 

» t 

b) A distribution head to control actuation of the pump and to 
allow the spraying of the liquid product through an outlet nozzle. 

This device can also be of the kind that includes: 

a) A pressurized storage container that hold the liquid 
product, and equipped with a distribution valve; and 

b) A distribution head to control selectively the opening of 

■ 

the valve and to allow the spraying of the liquid product through 
the outlet nozzle. 

The liquid product can be a mineral water, a cosmetic product 
(perfume, hair care product, deodorant, and so forth) or any liquid 
that can be sprayed (insecticide, pharmaceutical compound, room 
deodorizer, and so forth) . 

■ 

The invention consists, except for the stipulations presented JT 
earlier, of a certain number of other stipulations that will be 
explained subsequently, which deal with non-limiting examples of 

4 
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implementation, -described with reference to the attached figures , 

* , ■ 

among which: 

- Figures 1A-1B show the structure of a nozzle of the kind 
used in conformity with the present invention; 

- Figure 2 shows in a diagrammatic way the process that allows 
one to deposit the material with low coefficient of friction on the 
nozzles in conformity with the present invention; and 

- Figure 3 shows a spray device of the kind with valve on 
which a nozzle according to the invention is installed; and 

P 

- Figure 4 shows a spray device of the kind with at pump on 
which a nozzle according to the invention is installed. 

According to the invention, the problem of deposits of mineral 
salts or of polymers is solved, either substantially or totally, by 
depositing, at least on the parts of the nozzle in contact with the 
liquid to be sprayed, a fine homogeneous layer of an anti-adhesive 
property (in the manner of PTFE) , with low coefficient of friction. 
Such surface portions include mainly the internal surface of the 
orifice, as well as all or part of the internal surface of the 
sleeve 6. In practice, because of the size of the nozzles, one 
preferably covers the entire nozzle with such a material. The 
material must be compatible with the product to be sprayed, and 

12 



also compatible with the material that forms the nozzle so as to be 
able to be deposited on the nozzle without affecting the mechanical 
or physical properties of the nozzle, with the exception of its 
surface condition. For some applications the chosen material must 
have a sufficient thermal stability to resist temperatures that can 
reach -25°C during spraying, because of the expansion of the 
propulsive gases. As an example one uses a nozzle whose structure 
is of the kind described in reference to Figs. 1A and IB. The 
latter does not therefore require any additional description except 
the particular treatment for which it is intended according to the /8 
invention, and which will now be described in more detail. 

With respect to the material used for the treatment of the 
nozzles according to the invention, good results have been obtained 
with a xylene polymer. Preferably, one will use Parylene. 
Parylene is a generic term designating a family of poly-p-xylenes 
substituted or not substituted. Parylene is mainly used in the 
field of electronic circuits because of its good electrical 
properties, especially it dielectric strength and its surface 
resistivity. It is also used in the fields of medicine, 
micromechanics , watch making, aerospace, or optics. 

w 
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The polymer of Parylene is generally obtained from a mixture 
of one or several dimmers of para-xylenes . One of the Pary Lenes 

« 

that can be used according to the present invention is the one 
known under its commercial name of PARYLENE N®, whose formula is 



the following: 



CH 




PARYLENE N 



Preferably one will use a Parylene C®, known also under the 
commercial designation GALXYL C® that has the structured developed 



next: 



- •CH I --^>-CH,- 



PARYLENEC 



One can also use a Parylene DO with ^the following structure: 



14 




FARYLENED 



The patents US 3,246,627, 3,301,707, and 3,600,216 describe in 
a detailed manner Parylene as well as processes and equipment used 
to make it. In these patents Parylene is designated under the name 

of poly-p-xylene. 

By way of an example a traditional process for depositing 
Parylene on nozzles can not be described in a simplified way, with 
references made to Fig, 2. One vaporizes some Di -para -xylene in a 

■ 

suitable device 10 under a pressure of 133 Pa at a temperature of 
200°C. The vaporized product is then introduced into a pyrolytic 
unit 11 under a pressure of 67 Pa and a temperature of 680°C in 

■ 

order to form some bi-radical monomers of para-xylene. These bi- 
radical monomers are then sent to a rotary enclosure 12 in which a 
large number of nozzles to be treated are arranged. A vacuum pump 
13 is connected to the enclosure through the intermediary of a 
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cooling system 14, in such a way as to obtain a pressure inside the 
enclosure that is about 13 Pa. The temperature inside the 
enclosure is about 25°C. Thus, at ambient temperature, the bi- 
radical polymers will polymerize almost instantaneously in contact 
with any solid surface that they encounter. Thus, the entire 
surface area of the nozzle, in particular the internal surface of 
the outlet orifice, the swirling channels, the internal walls of 
the sleeve, will be covered with a fine homogeneous layer of 
Parylene. By controlling in a suitable manner the reaction 
conditions, in particular the quantity of vaporized dimmer, one -can 
control the thickness of Parylene deposited on the nozzles. 
Typically, this thickness can vary between 1 p and 5 um, and 
preferably it is between 2 um and 4 um. The coefficient of 
friction of the deposited material is between 0.2 and 0.4 
preferably. 

In certain cases, it might be advantageous to treat the 
nozzles with a silicon-based compound for example in order to 
improve the attachment of the Parylene to *he nozzle surfaces. 
Alternately, the adhesion is enhanced by pre-treatment in the 
plasma, of the kind containing argon and oxygen. 
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Figure 3 shows one mode of implementation of a device 100 for 
spraying a liquid of the kind that employs a valve 130, and capable 
of being equipped with a nozzle according to the invention. 
Typically, such a device 100 includes a storage tank 101 that holds 
a liquid under pressure P. The tank can be pressurized by means of 
a gas 6 that is liquefiable or not. The end of the tank opposite 
the base 102 terminates in a neck 103 to which a valve cup 104 is 
crimped in an airtight way. The valve cup defines a central 
passage inside of which the valve body 106 is installed, through 

« 

the intermediary of an airtight joint 107. One -end of the valve 
body terminates in a cylindrical portion 108 of smaller diameter 
than the valve body, and on which an immersion tube 109 is 
installed in an airtight manner, and whose length is appropriate to 
reach approximately to the bottom of the container. A valve -stem 
110 is arranged in sliding manner inside the valve body 106. The 
end of the valve stem 110 inside the body is closed. The valve 
stem is installed on a spring 111 that rests on the one hand on a 
flange that connects the valve body 106 to the portion of the 
smallest diameter 108, and on the other hand to the closed end of 
the valve stem 110. The valve stem 110 has an orifice 112, which 

4 
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is held, due to the elastic recoil *for<:e of the spring 111, 

opposite the airtight joint 107. In this position the liquid is 

not able to rise in the valve stem 107. Some stopping means 113 , /ll 

♦ * 

limit the rise of the valve stem due to the pressure of the spring 
111, The other end of the valve stem 110 is open. A cylindrical 
portion 116 of a push button 114 is fitted forcefully on the open 
end of the valve stem. The cylindrical portion 116 defines an 
elbow channel 117, which leads to the nozzle 118. The assembly of 
the nozzle 118 on the push button is in conformity with what was 
described in reference to Figs. 1A and IB. The push button 114 is 

* ■ 

made of polypropylene for example. 

■ * 

In order to spray some liquid the user applies force to the 
push button 114, which causes depression of the valve stem 110, and 
the orifice 112 is then placed in communication with the inside of 

■ 

the valve body 106. The liquid under pressure rises in the valve 
stem through the orifice 112, then is directed toward the nozzle 
118 via the channel 117. The liquid leaves the orifice 119 in the 
form of a cloud of fine droplets, in the manner described in 
reference to Figs. 1A and IB. By relaxing the pressure on the push 
button, the recoil force of the spring 111 causes the valve stem 
110 to rise. The orifice 112 is again opposite the joint 107, thus 

18 
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closing the device in an airtight manner. This valve type device 
is only one example of a valve type device on which the nozzle 
according to the invention can be installed. It is obvious that 
the nozzle according to the invention can be installed on any type 
of valve unit that requires such a nozzle for spraying of a liquid. 

4 

As variants, one could use a valve with lateral swinging action; 
the product can be held under pressure inside a flexible pocket 
made of an elastically deformable material; the gaseous phase oan 
be separated from the liquid phase by a piston, and so forth. 

> ♦ 

Figure 4 shows another type of device on which the nozzle 
according to the invention can be installed. This concerns a 
device 200 of the manual operation pump type, in which the liquid 
is placed under pressure by means of a pump 230. These pump 

* * 

devices are also well known, and consequently, only a general 
description will be given for them. 

Typically, such a device 200 includes a tank 201 that 
contains a liquid P. The end of the tank opposite the bottom 202 
terminates in a neck 203 on which a cup 204 is installed in an 
airtight manner. The cup defines a central path inside which the 
pump body 206 is installed through the intermediary of a sealed 
joint 207. The lower end of the pump body 206 terminates in a 
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cylindrical portion 208 of smaller diameter than the valve -body, 
and on which an immersion -tube 209 is installed as one piece, and 
whose length is appropriate for reaching approximately to the 
bottom of the tank. A one-way valve 222 of the ball type is 

* 

installed in the part with the smallest diameter 208. This valve 
allows the product to rise in the pump body 206, due to the effect 
of the partial vacuum, but it prevents the return. of liquid from 
the pump to the tank 201. 

A hollow pump rod 210 is arranged in sliding manner inside the 
pump body 206. One end of the pump rod communicates with a chamber 
having variable volume 221 that is bound by the pump body and a 
piston 220 that is made as one piece with the pump rod. The piston 
220 can slide in watertight manner against the walls of the pump 
body 206. The piston is installed on a spring 211 that rests on 
the one hand on a flange that connects the pump body 206 to the 
portion having the smallest diameter 208, and on the other hand on 
the lower side of the piston 220. The other end of the pump rod 
220 is open. A cylindrical portion 216 of a push -button 214 is 
fitted forcefully onto the free end of the pump rod. The 
cylindrical portion 216 defines an elbow channel 217 that leads to 
the nozzle 218. The installation of the nozzle 218 on the push 

4 
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button is in conformity with what was described in reference to 

• » ■ 

Figs. 1A and IB. 

In order to spray some liquid the user pushes on the push 
button 214, which causes depression of the pump rod 210 and the 

piston 220. By relaxing the push button the piston 220 rises in 

■ 

the pump body 206 due to the effect of the recoil force of the 
spring 211. At this time, a partial vacuum is created that causes 
the liquid to rise in the variable volume chamber 221, via the 
immersion tube 209 and the one-way valve 222, and this action 
continues until there is equilibrium of the pressures. Some means 
of air delivery are provided in order to replace the volume of 211 
liquid pumped by an equivalent volume of air. By again pressing 
the push button, the liquid contained in the variable volume 
chamber 221 rises under pressure in the pump rod 210, then is 
directed to the nozzle 218 via the channel 217. The liquid exits 
the orifice 219 in the form of a cloud of -fine droplets, in the 
manner described in reference to Figs. 1A and IB. 

In the same way as for the valve type device of Fig. 3, the 
device of Fig. 4 is given only as a means of illustration. It is 
obvious that the nozzle according to the invention can be installed 
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on any type of pump device whatsoever that will ensure spraying of 
the liquid. 

With the nozzle according to the invention, mineral -salts or 
polymers contained in the liquids to be sprayed will not adhere to 
the walls of the channels or orifices of the nozzle. All of the 
surface irregularities having been gummed by the depositing of 
poly-p-xylene, the surfaces of the nozzle are perfectly smooth. 
Thus, even after a long period of non-use the nozzle is always 

4 

ready for use, without prior cleaning or adjustments, and it 
produces a steady quality spray action time after time. 

In the preceding detailed description, we have made reference 
to some preferred modes of implementation of the invention. It is 
obvious that some variants could be made to them without thereby 
departing from the scope of the invention as claimed subsequently. 
As an example one could provide for treating the push button in the 
same way, so that at least the surfaces of the push button that are 
defined with the nozzle, the channels, orifices, or chambers of 
small dimensions will have the same anti-sticking properties. 
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CLAIMS ^14 

1. Nozzle (1, 118, 218) for a device used to spray (100, 200) 
a liquid (P) in the form of a cloud of fine droplets, and in which 
some surface portions are in contact with the liquid to be sprayed, 
characterized in that the said surface portions of the nozzle are 
covered by a polymer material with low coefficient of friction, 
deposited in the form of a homogeneous file of small thickness, the 
said material being compatible with the liquid to be sprayed (P) . 

2. Nozzle according to Claim 1 characterized in that it is 
covered in its entirety by the said polymer material. 

* 

3. Nozzle (1, 118, 218) according to Claim 1 or 2 
characterized in that the coefficient of friction of the material 
is between 0.2 and 0.4. 

» 

4. Nozzle (1, 118, 218) according to Claim 1 or 2 
characterized in that the said material is a polymer of xylene. 

5. Nozzle (1, 118, 218) according to Claim 4 characterized in 
that the said material is chosen among the polymers that have one 
of the following structures: 



: CH f\\ />- CH a- 



n 



PARYLENE N 



715 




PARYLENE C 




PARYLENE D 



-in 



6. Nozzle (1, 118, 218) according to any of the Claims 1 to 5 
characterized in that the homogeneous film has a thickness between 
1 um and 5 um, and preferably between 2 urn and 4 urn. 

7. Nozzle (1, 118, 218) according to any of the Claims 1 to 6 
characterized in that the said material is deposited by vacuum 



deposition. 
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8. Nozzle according to Claim 7 characterized in that the 
vacuum deposition is carried out at ambient temperature. 

9. Nozzle (1, 118/ 218) according to any of the Claims 1 to 8 

■ > ■ • 

characterized in that the nozzle is made of a material such as 
polyacetals, polyamides, and polyesters. 

10. Nozzle (1, 118, 218) according to any of the preceding 
claims characterized in that it includes a tubular sleeve (6) of 

i 

which one end is closed by a transverse wall (7) that has an 
internal surface and an external surface, the said transverse wall 
(7) being perforated in its central part by an outlet orifice (3), 
the said sleeve (6) being capable of being installed on a seat (8) 
formed by a distribution member <2) , in the form of a push button, £L6 
the seat (8) and the internal surface of the transverse wall (7) 
defining a mixing chamber supplied by an intake member (15) of the 
produce, and imparting on the liquid to be sprayed a swirling 
movement . 

11 « Nozzle (1, 118, 218) according to claim 10 characterised 
in that the outlet orifice (3) has an internal diameter between 0.2 

mm and 0.7 mm. 

12. Nozzle (1, 118, 218) according to Claim 10 or 11 
characterized in that some channels (4) are provided on the 
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internal surface of the transverse wall (7) in such a way as to 
confer on the liquid to be sprayed (P) the said swirling movement. 

13. Device (100, 200) for the spraying of a liquid product in 

* * 4 

« 

the form of a cloud of fine droplets that includes: 

a) A storage tank (101, 201) that holds the liquid product 

(P); 

b) A valve (222, 130) to allow selectively the release of the 
product from the said tank; 

c) Some means (230, G) for placing the liquid product (P) 
under pressure; and 

* 

d) A distribution head (114, 214) to control action of the 
valve, and possibly some means (230 for putting the liquid product 
under pressure, and to allow spraying of the liquid product through 
and outlet nozzle (1, 118, 218); 

Characterized in that the outlet nozzle (1, 118, 218) conforms 
to any of the preceding claims. 

14. Device (200) according to Claim 13, which includes: 

a) A storage tank (201) that holds the liquid product and is 
equipped with a distribution pump (230); and 



b) A distribution head (214) to control the action of the pump 
and to allow the spraying of the liquid product through an outlet 
nozzle (1, 118, 218). 

15. Device (100) according to Claim 13, which includes: ^17 

a) A pressurized storage tank (101) that holds the liquid 
product (P), and is equipped with a distribution valve (130); and 

b) A distribution head (114) to control selectively the 
opening of the valve (130) and to allow the spraying of the liquid 

■ 

product (P) through an outlet nozzle (1, 118, 218). 

16. Device according to any of the Claims 13 to 15 
characterized in that the liquid product (P) is a mineral water, a 
hair spray, a perfume, a body deodorant, a room deodorizer, an 
insecticide, a pharmaceutical product, and so forth. 
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